Immunohistochemical evidence for the presence of gamma-aminobutyric acid and serotonin in one nerve cell. A study on the raphe nuclei of the rat using antibodies to glutamate decarboxylase and serotonin.
A specific and sensitive double immunocytochemical staining for the visualization of glutamate decarboxylase (GAD) and serotonin (5-HT) on the same brain section is developed. GAD is detected with specific GAD-antibodies by means of the unlabeled antibody enzyme, peroxidase anti-peroxidase, and serotonin with an antibody against the BSA-serotonin conjugate by an indirect immunofluorescent staining. The coexistence of GAD and 5-HT in the same perikaryon is demonstrated by a peroxidase reaction superimposed on fluorescent compounds. Cell bodies containing both antigens are observed in each raphe nuclei. However, the nucleus raphe dorsalis exhibits the largest number of cells containing either GAD alone or GAD and 5-HT together. An intracellular interaction between the metabolism of GABA and serotonin could be reasonably expected. The interactions between GABAergic and serotonergic systems must be thought of in terms of intracellular and/or transynaptic controls.